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PARKING METER 



Technical Field 

5 The present invention relates to parking meters and, more 

particularly, parking meters which detect the presence or absence of a 
vehicle. 



Background Art 

10 

Prior parking meters are known which increase revenues by 
detecting the presence or absence of a vehicle. U.S. Pat. No. 4,823,928 
which issued to POM Incorporated in 1989, describes an electronic 
parking meter system that resets the timing circuit to zero when a vehicle 

15 is no longer detected in the associated parking space. The POM 
Incorporated! parking meter is placed in an operational mode when a coin 
is deposited. When placed in the operational mode, a sonar range finder 
is turned on which detects the presence or absence of a vehicle in the 
associated parking space. The sonar range finder provides a signal to a 

20 microprocessor controller when the vehicle is no longer in the associated 
parking space, and the microprocessor controller resets the timer. 

'While the POM Incorporated parking meter assists in 
maximizing parking meter revenues, it does not catch parking meter 
violations. In order to catch parking meter violations, parking meter 

25 attendants and parking by-law enforcement officers patrol the streets. 
Typically, comparatively few enforcement officers are charged with 
responsibility for a huge number of parking meters, so enforcement is 
random, at best. This problem was addressed in the United States Patent 
no. 5,777,951 which discloses a parking meter system in which a camera 
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is used to record and store the image of tiie license plate of a parking 
violator. The parking meter includes a microcontroller and a timer 
coupled with the microcontroller- Payment acceptance means is coupled 
with the microcontroller for accepting payment for use of an associated 
5 parking space. The microcontroller initiates the timer for a prepaid 
parking interval upon receiving a signal from the payment acceptance 
means. Vehicle detection means is coupled with the microcontroller for 
detecting the presence or absence of a vehicle in the associated parking 
space. A communications modem is coupled with the microcontroller. 

10 The microcontroller initiates a call notifying authorities as to a parking 
violation upon the vehicle detection means signalling to the micro- 
controller the presence of a vehicle in the associated parking space after 
the expiration of the prepaid parking interval, or the microprocessor 
initiates the camera to take an image of a vehicle upon the vehicle 

15 detection means signalling to the microprocessor the presence of the 
vehicle in the associated parking space after the timer has signalled to the 
microprocessor the expiration of the prepaid parking interval. However 
in some instances, an experienced parking violator can prevent detection 
by obscuring the license plate with a covering, tape etc. There is 

20 therefore a need for a vehicle identification means for use with prior 
parking meter systems which is less vulnerable to circumvention. 

Disclosure of Invention 

25 According to the present invention there is provided a < 

parking meter comprising; 
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i) a microcontroller; 

ii) a timer coupled with the microcontroller; 

iii) payment acceptance means coupled with the micro- 
controller for accepting payment for use of an associated parking space, 

5 such that the microcontroller initiates the timer for a prepaid parking 
interval upon receiving a signal from the payment acceptance means; 

iv) vehicle detection means coupled with the microcontroller 
for detecting the presence or absence of a vehicle In the associated 
parking space; 

10 v) means for identifying a vehicle parked in the associated 

parking space, comprising an interrogation station coupled with the 
microcontroller, said interrogation station adapted to direct an interroga- 
tion signal at the associated parking space in the area of the parking space 
where the license plate of a parked vehicle is located, receive a reply 

15 signal encoded with a vehicle identification code and to decode said 
signal, the microcontroller initiating the interrogation station to direct an 
interrogation signal at the associated parking space in the area of the 
parking space where the license plate of a parked vehicle is located upon 
determining the existence of a parking violation; and 

20 vi) digital storage means for storing said decoded vehicle 

identification code. 

Brief Descripti on of Drawmfrs 

*5 These and other features of the invention will become more 

apparent from the following description in which reference is made to the 
appended drawings, wherein: 
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FIG. 1 is a perspective view of a prior art parking meter 
which detects the presence or absence of a vehicle; 

FIG, 2 is a block diagram of the components of the parking 
meter illustrated in FIG, I; 
5 FIG- 3 is a front view of a second embodiment of the 

parking meter according to the invention; and 

FIG. 4 is a rear view of a second embodiment of the parking 
meter according to the invention; and 

FIG. 5 is a block diagram of the components bf the parking 
10 meter illustrated in FIG. 3. 

Best Modefs) For Carrying Out the Invention 

The preferred embodiment, a parking meter generally 
15 identified by reference numeral 10, will now be described with reference 
to FIGS. 1 dirough 4, 

Referring to FIG- 1 , there is illustrated parking meter 10 and 
an associated parking space 12. A vehicle 14 is parked in associated 
parking space? 12. Also illustrated is a remote monitoring station 16, the 
20 purpose and operation of which will hereinafter be further described. 
Referring to FIG, 2, the internal components of parking meter 10 include 
a microcontroller 18w A timer 20 is coupled with and controlled by 
microcontroller 18. A vehicle detector 22 is coupled with and sends 
signals to microcontroller 18. Referring to FIG. 1, vehicle detector 22 is 
25 focused at associated parking space 12 so that it detects the presence or 
absence of a vehicle, such as vehicle 14, in associated parking space 12. 
Referring to FIG. 2, a payment acceptance mechanism 24 is coupled with 



WO 01/24127 



-5 - 



PCT/CA99/00896 



and sends signals to microcontroller 18. Payment acceptance mechanism 
24 can be configured to accept payment by coin, credit card or both for 
use of associated parking space 12. A communications modem 26 is 
Coupled witih and controlled by microcontroller 18. A digital camera 28 
5 is coupled with and controlled by microprocessor 18. Referring to FIG. 
1 , digital camera 28 is focused at one of the car 14 license plates 30 in 
associated parking space 12, 

The use and operation of parking meter 10 will now be 
described with reference to FIGS. 1 and 2. Referring to FIG. 1, the 

10 operation of parking meter 10 is initiated by vehicle 14 pulling into 
associated parking space 12 and its presence being detected by vehicle 
detector 22, Microcontroller 18 initiates timer 20 for a predetermined 
standby interval upon receiving a signal from vehicle detector 22 that 
vehicle 14 is present in associated parking space 12. Should payment be 

15 made for use of associated parking space 12, microcontroller 18 will 
terminate the timing of the standby interval and initiate timer 20 for a 
prepaid parking interval upon receiving a signal from payment acceptance 
mechanism 24. A parking violation occurs when the operator of vehicle 
14 either fails to make payment or when the prepaid parking interval 

20 expires. Microcontroller 18 initiates a call through communications 
modem 26 notifying parking authorities at monitoring station 16 as to a 
parking violation upon vehicle detector 22 signalling to microcontroller 
18 the presence of vehicle 14 in associated parking space 12 after the 
expiration of either tie standby interval or the prepaid parking interval. 

25 While in United States Patent no. 5,777,951, it was 

contemplated that concurrently with initiating a call notifying parking 
authorities as to the parking violation, microprocessor 18 would activate 
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digital camera 28 to take a digital image of the license plate of vehicle 
14, it has been discovered that parking violators will circumvent the 
system by wholly or partially covering the license plate when parked, 
such as with an attached covering or tape. It has been found that this 
5 difficulty is addressed in a system where vehicles are equipped with an 
electronic identification license plate or tag which is read by the parking 
meter, when a violation is detected. A suitable identification tag is 
disclosed in U.S. patent no. 4,001,822 entitled "Electronic License Plate 
for Motor Vehicles". As disclosed in that patent, each vehicle is 

10 provided with a license plate which not only has visible indicia, but also 
electronic circuitry which, when interrogated by an external signal at a 
predetermined frequency, emits a coded reply signal which communicates 
a vehicle identification code to the interrogating source, without the need 
for a power source on the licence plate - 

15 According to this invention, therefore, front and rear license 

plates 30 of vehicle 14 are provided with the electronic tag described 
above which is adapted to transmit the vehicle's unique identification 
number upon receipt of an external interrogation signal. Parking meter 
10, shown in Fig. 3 and 4, has a meter head 40 carrying payment 

20 mechanism 24 and time display window 42. A standard coin vault 44 is 
provided. Between meter head 40 and coin vault 44 is housing 46 which 
houses the circuitry for vehicle detector 22, microcontroller 18 , 
communications modem 26, and an interrogator 32, as described in U,S. 
patent no. 4,001,822, which sends an interrogation microwave signal 

25 directed at the parking space 12, and receives the reflected coded signal 
from license plate 30, decodes it and communicates the identification 
number to microcontroller 18. As in the previous system, the operation 
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of parking meter 10 is initiated by vehicle 14 pulling into associated 
parking space 12 and its presence being detected by vehicle detector 22. 
Microcontroller 18 initiates timer 20 for a predetermined standby interval 
upon receiving a signal from vehicle detector 22 that vehicle 14 is present 
5 in associated parking space 12. Should payment be made for use of 
associated parking space 12 microcontroller 18 will terminate the timing 
of the standby interval and initiate timer 20 for a prepaid parking interval 
upon receiving a signal from payment acceptance mechanism 24- A 
parking violation occurs when the operator of vehicle 14 either fails to 

10 make payment or when the prepaid parking interval expires. Upon 
occurrence of a parking violation, microcontroller 18 causes interrogator 
32 to send aa interrogation microwave signal directed at the parking 
space 12, audi receives the reflected coded signal from license plate 30. 
The reply signal is decoded and the identification number is communi- 

15 cated to microcontroller 18 for storage and/or a call is initiated through 
communications modem 26 notifying parking authorities at monitoring 
station 16 as to a parking violation and providing the vehicle identifica- 
tion number* 

Y/hile the preferred identification tag system is that disclosed 
20 in U.S. patent no, 4,001,822, other systems can also be useful in the 
invention, such as those disclosed in the following United States patents: 
U.S. patent no. 4,242,663 entitled "Electronic Identification System": 
U.S. patent no. 4,104,630 entitled "Vehicle Identification System, Using 
Microwaves": U*S. patent no. 3,914,762 entitled "Electronic Identifica- 
25 tion System"; and U.S. patent no. 3,798,641 entitled "Process and 
System for Identification of a Vehicle". 
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Parking meter 10 in Fig, 3 may in addition be provided with 
a digital camera for use as both a vehicle sensor and vehicle identifica- 
tion. While in United States Patent no, 5,777,951, it was contemplated 
that vehicle detector 22 would operate based upon such detection 
5 technologies as ultrasonic, infrared, or micro-powered radar, it has been 
discovered that camera 28 can also function as the detection means. By 
utilizing appropriate shape-distinguishing software, the image detected by 
the camera can be used to detect the presence or absence of a vehicle in 
the parking space 12. Such software must be capable of 'distinguishing 

10 large immobile objects, recognized as parked vehicles, including large 
and small vehicles and motorcycles, from irrelevant objects such as 
moving vehicles, humans, animals, bicycles etc. Such software is known 
from robotics applications and can function by comparing an earlier 
digital image to a later digital image, based on a selected time interval, 

15 or may be based on the size of the image footprint. By utilizing the 
camera as the vehicle detection means, the need for additional hardware 
is avoided and costs of the parking meter are reduced considerably. 
Camera 28 may be an infrared camera to function in low light situations- 
Other forms of vehicle detection would also be possible, such as in 

20 ground sensors of the type used to sense the presence of vehicles at 
stoplights. An example of such as in-ground sensor is the GROUND- 
HOG™ manufactured by Nu-metrics which is a wireless, self-contained, 
in-ground traffic monitor which eVtransmits a signal upon detection of a 
vehicle. Such a sensor could also be integrated into parking meter 10. 

25 Where a communications link between monitoring station 16 

and parking meter 10 is provided, by modem 26 and land lines or 
wireless communication, it can be used for a number of secondary 
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purposes. When parking meter 10 is not in operation a signal can be sent 
from monitoring station 16 to place microcontroller 18 in a dormant 
mode. Remote audit reporting can be conducted as required through 
communication between parking meter 10 and remote monitoring station 
5 16, 

In this application the term "credit card" has been used. It 
is intended that this term encompass the entire spectrum of card form 
payments, including; debit cards, smart cards, stored value cards, 
proprietary parking cards, and parking passes. It will be appreciated by 
10 one skilled in that art that there are a variety of payment acceptance 
mechanisms that can be utilized, whether coin, paper bills, or credit card 
as described above. 
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WHAT IS CLAIMED IS: 

1, A parking meter, comprising: 
I) a microcontroller; 

ii) a timer coupled with the microcontroller; 
5 iii) payment acceptance means coupled with the microcontroller 

for accepting payment for use of an associated parking space, such that 
the microcontroller initiates the timer for a prepaid parking interval upon 
receiving a signal from the payment acceptance means; 

iv) vehicle detection means coupled with the microcontroller for 
10 detecting the- presence or absence of a vehicle in the associated parking 

space; 

v) means for identifying a vehicle parked in the associated 
parking space, comprising an interrogation station coupled with the 
microcontroller, said interrogation station adapted to direct an interroga- 

15 tion signal at the associated parking space in the area of the parking space 
where the license plate of a parked vehicle is located, receive a reply 
signal encoded with a vehicle identification code and to decode said 
signal the microcontroller initialing the interrogation station to direct an 
interrogation signal at the associated parking space in the area of the 

20 parking space where the license plate of a parked vehicle is located upon 
determining the existence of a parking violation; and 

vi) digital storage means for storing said decoded vehicle 
identification code. 

2. The parking meter of claim 1 further comprising: 

25 vii) telecommunications means coupled with said microcontroller, i 

the microcontroller initiating a call notifying a remote monitoring station 
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upon determining the existence of a parking violation and communicating 
said vehicle identification code. 

3. The parking meter of claim 2 wherein said telecommunica- 
tions means is adapted to transmit said vehicle identification code to said 
5 authorities. 

4* The parking meter of claim 1 wherein said microcontroller 
comprises a microprocessor. 

5. The parking meter as defined in claim 1 wherein said vehicle 
detection means further comprises a digital camera which detects the 

10 presence of a vehicle. 

6. The parking meter as defined in claim 1 wherein said vehicle 
detection means comprises an tdtrasonic, radar or infrared detector. 

7. The parking meter as defined in claim 2 wherein said 
telecommunications means comprises a modem. 

15 S . The parking meter as defined in claim 1 , wherein the micro- 

controller initiates the timer for a predetermined standby interval upon 
receiving a signal from the vehicle detection means that a vehicle is 
present in the associated parking space, wherein said microcontroller is 
adapted to terminate the timing of the standby interval upon receiving a 

20 signal from the payment acceptance means, and said microcontroller 
initiates the interrogation station to direct an interrogation signal at the 
associated parking space in the area of the parking space where the 
license plate of a parked vehicle is located after expiry of said standby 
interval without receiving a signal from said payment acceptance means 

25 that a payment has been made. 

9. The parking meter as defined in claim 2, wherein the micro- 
controller initiates the timer for a predetermined standby interval upon 
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receiving a signal from the vehicle detection means that a vehicle is 
present in the associated parking space, the microcontroller is adapted to 
terminate the timing of the standby interval upon receiving a signal from 
the payment acceptance means, and the microcontroller initiates a call to 
5 said remote monitoring station as to a parking violation after the 
expiration of the standby interval without receiving a signal from said 
payment acceptance means that a payment has been made. 

10. The parking meter as defined in claim 1 , wherein the micro- 
controller determines the existence of a parking violation upon the vehicle 

10 detection means signalling to the microcontroller the presence of a 
vehicle in the associated parking space after expiry of said prepaid 
parking interval, 

1 1 . The parking meter as defined in claim 2, wherein the micro- 
controller determines the existence of a parking violation upon the vehicle 

15 detection means signalling to the microcontroller the presence of a 
vehicle in the associated parking space after expiry of said prepaid 
parking interval. 

12- A parking meter, comprising; 
i) a microcontroller; 
20 ii) a timer coupled with the microcontroller; 

iii) payment acceptance means coupled wich the microcontroller 
for accepting payment for use of an associated parking space, such that 
the microcontroller initiates the timer for a prepaid parking interval upon 
receiving a signal from the payment acceptance means; 
25 iv) vehicle detection means coupled with said microcontroller for 

detecting the presence or absence of a vehicle in the associated parking 
space comprising an in-pavement magnetic field sensor adapted to 



WO 01/24127 



- 13 ~ 



FCT/CA9$y00S96 



transmit a signal to said microcontroller upon detection of a vehicle in 
said associated parking space; 

v) means for identifying a veliicle parked in the associated 
parking spaas. 
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(57) Abstract! A parking meter includes a microcontroller afd & timer coupled with amicrocoiitroll& 1 _ A mechanism for accepting 
"-^w paymemt l>y coin, credit card or botia is coupled with the inicaiocaniroHer for accepting paytoent fbr use ot an associated packing' 
JSj The inicrocoikBollcr initianss the timer for a prepaid parking interval npon feocxvmg a signal from the payment acceptance 

mechanism. A vehicle detector i£eou£^ 
! parking space. The miCft>e<>DlroIlerMuajre an interrogation srarion to direct an mtorogation signal si the associated pacdan^ space 
in the area of the pnrking space wlticxe the license plate of a parked vehicle is located upon tkteranning the existence of a parking 
violation. 
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